* . AEVIS1ON 5-T7-87
h UKIT ery
FHEA KD, _ 9.4,2.2 SHUTTLE CCTW WG HO. 229482502, 507, 504
CRITICAL 1TEMS LIST
CRINICALITY _ 2/1tk - SHEET __ )  OF __§
~FAILURE MNIE AKD FAILURE EFFECT
CalsE Qi EHD 1TEM RATTOHALE FOR ACCEPTANCE

Luss of elevation [Lill) drive due Mo Pan-til1t wation in DESIGH FEATURES

to & machanieal Failure. respanse Lo Comnands. - .

- Holor Failure The herltage for the PTU mechaniwns bs bha designs wsed successfully on the Lunar

- Gear head failure Hersk Casg: Rovar equipment on Lha Apello ¥4, 16, and 17 wistdans.

- Gear box failure Lass of albaw PTU

= Elevation bzaring failure contra) prévenls Al suppork bearings in the aziouth and &levation aces-ars conservatively desigaed

ituwing the AHS. whaa compared to the lsunch Vuad enviranment.
The désign was prepared by a detailed Finite element andlysis af Lhe struriurs,
takiag into arcount iha deraling For 1he Fathgue cycles represented by 100 )
missions. A series of develupmental 1ests were conducted Lo varify the analygiical
wodeds Far Lhe struftuwre and grive train 3nalyses. Hevignms nere held at prelininary
design and crikical design review levels in ewaluate the desiyns and tezk data.
The PTU has been vsed on 24 mbssbuns at Four bulkhead locations and &t the AHS 2lhow
Bocation without & failura in the drivae traim, axis Support mechanssmes, or struecture.
The aounkting provisian frow the FTY base ta Lhe proiter Structure and HHMS arm was
analyzed for worst—case landing Veads and showed adeguale margias.
j
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REVISNON 5-7-B7

FHEA NO. _ 4422,

CRETICALYTY 21k

LWET L L1]

SHUTTLE CETV WG NO.  2204877-E07 &03 549
CRITICAL TTENS L1ST _
SHEET z 0F B

TIATLUKE HODE anD
CALGE

FAJLUNE EFFECT
1TEH

Ltoss of alavation (4iTE) drive due
lo g mechanical lalure.

- Hntor §2ilura

- Cear head failure

~ Gaar boe failura

- Llevation Baaring dailure

Mo Pac-Lilt motion in
responsa to Commnanss.

Horst fase:

Loss af &1how PTU
conkral pravenls

siopning tha AHS.

BAFIOHALE FOA ACCEPTANCE
QUALIFICATION TESY

For Qualification Tesk Flow, see Table 2 located av the front of this hook.



REVISED 5-7-@7F

- LUNIT EIU
SHUTTLE {CTV P 0. 294827502 . 503,504
VHEA WD, 242 ' CRITICAL FTEMS LIST
CRIBICALAFY __241R SEEF __3 . OF B
FAILLAAE EIFECT
“mﬂﬁﬂgf e OH EHD EFEH EalionalE FOR ACCEPTANCE
Loss of slevation (Li1t) drive dua Mo Pan-kilt madion. Ln ACCEPTABCE TEST
10 a mechanical Failure. réspunse tu camsznds . )
= Halor failure The CCTV systems' PTU is subjecied direcllz. without vibration isolaters whick might
- baar head Tailyre dursi Caze: he used in lheir aoroal installakion, Lo the following testing:
= bear baw failure Lose of albaw PTU
- Elavation bearing failure conkral prevents ® Vihrakion: 20-A0H = 3 d8s0¢ct-rise froa D.01 G2/1z
stowian the AHS. B0-150 Hz; 8.04 5° iz
' 350-150 Ha: -3 dB/10 Act-sTope
Test Duration: | Hinuge per Axis
Test Lowel: 6.6 Gring
# Thersul Yaruwm: In a pressure of 1X10—3 forr, the temperature shall ba as
ol laws:
125° F; Time Lo sLablize aguipsent ptus | howur
25° Fr Time Lo slablize equipment plus | hour
125* Fi Time to stablize equipmenl plus ) hoor
lie PIU may not koave been subjected ko the vacuum condidion.
Fur Arceptance Teal fluw, see Table ¥ located at Lhe frasnt of Lhis bogk .
OPENATIONAL FESTS
T grd&r T& VET 1Ty that CCTV companents are operational, a test must verify Lhe
health of a1V Lhe command v2lated compaments from the PHS [AZA1} pane) sutkch,
towowil Lhe RCU, througs the sync Tines to Lhe Lareraf#TU, to the Carera/PTU command
decoder.  The test musk also verify the cimera's abilily ¢ produce vides, the Ysl's
abillty Lo route viden, and the nmonitor's abl Vity ¢o dicplay video. A similar East
would be performed bo verlfy the MOM compman pith,
Pre-Launch on Orbiter Test/In-F1ight Test
(WO3E: In-F)ight te:.tin? of the ¢lbow canera/PIIl wust ApL be conduc ted as laig
as the crlt 141 Inkerference 1s prosent.
b, Power CCTY Systuenm.
2. Yia the PHS panel, select a wonitor as dest nation ard the camers under
Eest as source. :
1. Serdd “Lamera Pover Do® command From FHS panc).
4. Select *Extereal Sync* on manikar,
5. Observe video displayved on monitor. Mobe that, ifF vides on monitor is
synchronized (b.e., stable raster), then thls Jrdicetes that the camerd
is receiving conposite sync from the RCY and that Ehe cavera Is producing
syschrmnized widea,
b. Send Pan, T11t, Focus, Zeum, MLC, and GAMMA compands and viswakly [eithey
vha the manltor or direct observat lan) verify aperation.
2. Select dawlink us destipation amd camera under Lest as sonvce.
4. Miserve video routed Eg downbink,
9. Send "Cameva Pawer OFE™ command via PIIS pana |
Ml Ropeat Steps 3 Uheangh 9, except f5swe commands via bie MM camsarnl path,
Uik 4278 This praves Lhwal the OCTY equipnent is nperat ional.
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AEVISION '5-7-87

FHEA H. 4 4722

(RITICALNTY 2/

vATLURE MODE AnO
CASE

TAFLURE EFFECT
{4 €40 [TEH

UNIT [l 1]
SHUTTLE LCEY Dwil M. 2294022-500 E03F Si4q

CRETICAL ETEHS LISK .
SHEET 4 oF ']

BATTONALE FOR ACCEFTANCE

Less of @levation [EilL] drivie due
la 4 machanical tailura.

- Kovor failtura

« Lear head Fallure

- Gear bax Favlure

= [lavaLian braring failure

Ho Pan-tile mokion In
responsd Lo CamDands.

harst Casg:
Luss af elwow FTU

-conkrad provents

sluwing the ARG,

OA/THIPECTION

Erocuremen) Cankee]l ~ Vhe PIU EEE Parts and hardware items are procured Fram
approved veadors and yuppliers, which medy the requirpsents set torlh in the CCTV
contract and Qualivy Plam Work Statenent {WS-2693128). Resident DCAS personne)
review all procurescnt documeats bo establiak the seed for G351 os selecled parts
(FAl 517).

i nd jLarage - lncoming Quality iaspectisns are made on all
reckived malerials amd paris. Resulls are recordsd by let and retained in Tile by
drawing and control numbers for future reference and traceabibity, A1l EEE parts
are subjecled to iacoming acceplance dests as calles Tor in PAL 315 - Incomiag
laspeciion Jest Insirucligns. Incoming flight parts are Further pracessed in
atcdrdance with RCA 1046684 — Precanoibioning and Acceptance Requirewenky lor
Edecironit Parts, with Lhe exceptian that DPA and PEIMO testimg it not perforned.
Mechanical items are inspocled per PAD 316 - [acomwing Inspeciion Insteuctions for
mechanical items, PAL 105 - Incoming Quality Controgl Inspection [nstruckien, and
PAl £02 — Procedurs for Pracessing Incoming or Purchased Parts Desiynated far
Flight Use. Accepied -items are delivered 1o Material Controlled Stores and ratained
under specified randitions uetil Fabrication is required. Hon-comfenning materials
are helo fer Haterial Review Hoard JHMBY dispssition. {PA] 307, Pal EJC-%3E).

i Test = Prior lo the start af PTH bpard assembly, al1 ltame are
worified tu be correct by stack room persomael, as the jbews are accwmbated io Form
& KiL. The itams are werified agawn by the operator whp assamblet the kik by
chiecking aygainst the as-buili—parts-lise {ABPLY. PCAS Mandalory [nipection Painks
are designoted for abl printed circuit, wire wrap and weldad wire boards, pluc
barness canneciors for saldering wiring, crimping, solder splices amd quality
warktanship prior to coatisy ¢f the conpocent side of baards and xlesving of
hariessey,

Specilic PIU board assemhby 4nd test instruckions are provided in Uraning nates, amd
agplicalle documeats are called out ia Lhe Fabricdlian Procedure and Record .
{FPR-2204B322} and parts Tlist PL 2299822, These imclude wire conmeclian List rrat AT
Process Standard RIV-566 228081, Process Stamdard - Banding elcre lapa 2280809,
Specification Suldering 2288749, Specification Mame Plate Application I19ED147,
Specification - Crimping 2280800, Specification - Banding snd Sekaking 2280878,
JpeciBication - Urethane coating 22B0GE?7, Specificationm - Tacking compound 2026515,
Specilication Epouy Adhesive Z0ANOAS, Specification — Marking 2000604, Specification-
Workmgnzhip B#30015, Specification Bonding end SLakiag 2280875,



REVISIDN §5-7-87

: LNIT FlL
FHEA MU, _ 4427 SHUTTLE CLVV BHG ND. 2294822502 507,504
' CRETLCAL LWEHS LIST
CRITICALITY _ 2/1R . SHEET 5 o . B
FATLURE HODE AMD FATLURE EFFECT
I 1] 4 Op EHD ITEH = RATIONALE FOR ACCEPTANCE
Lows of #levation TEiITE) driva dua Mo Pan-tikt sakien ia QA IMSPECTION (Conkinusdl
to o mechanical Failure. response to commands.
- Molar failure PIU_Assgabdy and Test - An spen box test 45 perlormed par TP-IT-2294822, and an ACLepiange
- Gear heod Failure Borst Caser Tesk per TP- hT 2294822, including vikratian and thermal wacuunm. anquas are gpgcif1gd and
= Gear box failure Lass of elbow PTU nilneised, traceabilily numbers are recorded and calibrated wwols are checked prioe
— Elevalion bearing Failure cosieo]l prévents Lo uge. R(ﬁ Qualicy and DCAS iaspections are performed at the compladion of
Staming bhe HMS. specilied FPR sparalions in accardance wilkh PAT-204, PAL-205, PAL 206 and PA1 217,

OCAS personnel witness PTU boltan—wp aed critical tnqu|ng ACA and DCAS perspnnel
moniler acceplande ests and sreview Lhe test datafresulis.  These persenncd also
inspact For epaformance alter @11 repabr, ranark and redest,

Preparation for Shipgent - The PTY is packaged according Lo CCTY Lebter BDI1 and
22MITAE, Process itandard for Packaging and Handling guidelires. A1 relaled
ducumenlal1an laLluding assembby drawinps, Parts kisl, ABPL, [esk Uata, atc, is

. gatheced and held ia o documentation falder assiymed 5pec1f1cal1y to £ach aisembly,
This Folder s retained for reference. An ETDP 1% arepared For each PIU ia
acrardance with the requirements of HE-2591176. RLCA QL aad BCAS pevsansel wibness
crating, gackaging, packing and marking. and review the EILF for completeness and
dCCuUracy.
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HEVISION 3-7-57

Frfa ND. _ 4422

CRITICALETY _ 2/1R

UKIT [T

SHUITLE CCTY PWG MO,  2294B22-502.507,504
CRLITICAL IFEMS LIST .
SHEER __6 aF a

FALLURE ROODE AND
CAULE

FAILLRE EFFECT
OH E4D ITEH

RATIOMALE FOR ACCEPTAMCE

Lass al edevaiica [LilL] drive due
ta 2 mechanical Failure.

- Hotar failure

- Gedr head Failura

- Gedr hox failure

= Elevalion beariag Tailure

Ba Pan=till sokion in
respanse to conmands,

Worst Casg:

Loss of elbow PTU
conkrol preveals

Stowlny ke KHi.

EALLURE WISTORY

TOR-CEA42 Log #2101-FTU=5/H030-503
TOR-C0543 Log #2 102-PT4-5/M030-503

Eﬂl.jlu’_m{m“ Evaluation Fesi Failure, Box Level Ambiend Environmenl. Pan-ThlIL wait
will not eilt.

Lavsg: Stepper wolos gedr Lrain retaiaing ¢lip was nut Fully s¢ated. This caused
buberference with internal arc Fing, causiag loes of torqus. .

Coreeclive dclion: Redalaing clip groove was widancd b &.802—; i i
clip in seai praperly, P v ia- atowing suter rin

TDR-WZ599 lLag #H18 FYU-5/ND03-502

E@:;ﬂ_g_[j_m: ﬁlfl'.'ﬂplﬂllltﬂ' Test Failura, Box Leve) Ambient Environment. Durimg X-aeis
vibrabion checking, Lilt up and down was absarved to hang up.

Cawse: folerance bwild-up in yoke and bedrin assemhly togaih i i
pratrusien of screw haads. ’ o v Togethar with axcessive

Larreclive Actipn: Ads shins ta assembly per ECM BYISS to aysure free pliy is

eliminated. Assure screw heads &0 mot rotrude above swrface. A4l i
medsured Lo insure adequate claarance, g ’ ather units



REVISION E-T-B7

FHEA N0, _ 4.4.22

CRIFICALITY _ 2Z1R

LT PR
SHUTTLE COTV D' HO. 2294987 -502 503, £04

CRITICAL 1TEWS LIST
SHEET ? oF -]

[ATLURE MOOE ANO
: CAlISE

FATLUAE EFFECT
oM EMD I7EH

SATIOHALE FOR ACCEPTANCE

Lloss of elevalioa {LiTt) drive due
to a mechaaical Failuora.

- Holor laiiore

— fiear bead faklure

- Gear pom iailure

- Etlewation hearing failora

[N 11103

Ho Pan-£dlt notion in
responsa ta Coonamns.

Hurst Case!
Loss of aloon FTU

conkrald prewvents
slowiny the RS,

FALLURE HiSTORY
DR C4594 - Ley #2088 - PTU $/MD30-501

JOR C4647 — Lag #2051 - PT4 S/R03I-603
FDH 23483 — Log #F155 - PIU S/ND37-501

{lescription: Praliunch Tesl Failure, How Leve) Amkien i i I
! . t Envirs T i
wWtermitient. 1L doei not Lraval a.l'.bl'.he same speed thrnug; :”:i'n:: [_ycl::!t fonction is

Lause: Large snap ring on puter shaft Interfering with small unap riag,

fgn: ihe gear head retaining clip grasve was widened by 0.002=in,

allowing th inj i i i
clip? ng the buler relaining ring clip Lo seat dedper and nal inlerdere with bthe inasr

T0R CA641 - Log #2100 — FFU S/H031-503

Description: Evelualion Tesi Failure, Part L i r i
Malesr Inlerasiteai. {Vengar Ewluatim‘il ot Level. Asbient Lavironment it Slepper

) Layge: Gear Irain Retaing Riny not Full sealed.

ien: The gear heod ritalalng cVip groove was wi daned by D.DAZ—in.

allouing tha ini i [ i
i 9 auter retaining ring clip to seat deeper and acl inverfere with the inner



AEVISION 5-7-87

- UMY ETU
SHUTHLE FCTV WL HD. StdBI2-502, 502, 504

CAITICAL ITEMS LEST
SHEET g or ]

THCA M. _ 4,430

CEITICALINY 2HR

FALLURE MOLE AHD FAILURE EFFECT
CAUSE (IH EHD [[EH . EATIOMALE FIM ACCEPTANCE
Lois of elevdation (Lilt) drive due | Mo Pag—tilt watinn in QPCEATTOHAL EFFELCTS
ta a mechanical failurs, response Lo cowwmands, ] ]
- Hator failure Loss of ability o pacition the elbow camera. Possible inabilily to stow the RHS §F
- Gedar head Failura Harst Case: the elbow camers physically interferas with a paylaad. If RHS cannot be stowed Lhe
- Gear box Failure Loss of elbme PTL part payload bay doar caonok be closed. Lass of craw aml vehicle,
~ Elevation baariny laiture control pravents
stawing tha RMS. CEEH ACTIOMS

Perfarm EVA to reposition the elbow Caora, uia EHS mokion te repasition tha camers,
or jettisen tha RMS,

LREW TRAININE

Crew should be trained in coatingency EVA and WS operatians pracedures.

HISEI0H. CONSTRAINE

da not manifest elluw camera for any Flight whera the payload and the elbgy Camery
tan interfere with each ather [for any pan 2r Lilt angla}. 1€ the camera must &g
Flow do mat change Lhe camera posilion witil the interfering payload is deployad.




